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. tal man hath privilege, Like the noble| native State, Colonel James Worrall, of Harris- 
E\NGINEERING NEw ad Aurelius before him, whom Empire itself failed to | burg, is, I believe, the sole survivor, brought up 
eee | exempt, he too began many a morning with “the/in one school, and in many respects the like 
Tebhiiien hebidaden, New York City. busybody, the ungrateful, the arrogant, deceitful, | frame and temper of large manhood. “ Like in 
envious, unsocial "He knew, as we have known, | difference,” as the poet says; the same music 
the vain, carnstairie President, the self-seeking | set to other noble words. Heavy must his heart 
Director, the pompous Selectman, the rascal Law- | be over these tidings from the south. 
yer, the litigious Contractor with his maddening} Fathers both: Peace to the dead; peace and 
extras, the Deacon furious over the destruction of | honor and happy the years that remain to the 
a fence rail, the Agriculturalist blaspheming at the | !iving. Wm, F. SaHUnK. 
track through his rye, all the haunting devils of << <0 @ 0+ g—____ 
the Engineer; and he learned m that school of PERSONAL. 
many teachers the benign forbearance. self-con- 
trol and patience which we also may learn in our 
struggle through the same curriculum. 

From these various exercises in the field, the 
office and the world, he came, let us remember, 
not only with the prizes which the greater number 
of us must needs fails of, but, best and precious- 
est of all, with that god of a perfect integrity 
and spotless moral beauty in him which is within 
the endeavor of the least of us. By what we love 
and admire him most for, we likewise may become 
lovely and admirable. 


To leave generals: The present writer had the 
1appiness to serve both as rodman and topog- 
capher in his. earlier years under Mr. Rob- 
erts, and subsequently as his principal assist- 
ant in charge of a field corps. Never was 
there, or could there be in this world, a 
more delightful chief; so genial, so affa- 
ble, so full of humor, so buoyant in 
spirit, so enthusiastic in work and. exuberant in 
play... Our field was in Western Pennsylvania, 
aregion of high hills and tucked-in valleys, covered 
mainly with the original forest. He got him a 
pony, and, like all the old breed of engineers 
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WILLIAM MILNOR ROBERTS, CIVIL EN- 
GINEER. 


On the 14th current, at Rio de Janeiro in Brazil 
died Cou. W. MILNoR Roperts, Civil ENGINEER, 
aged seventy-one years, five months. For upward 
of three-fourths of that lifetime he was busy in 
his calling, always in the front rank of it. Most 
of us will assent that he fell in its van. Only in 
one or two of his great and able contemporaries 
shall we find, as were met in him, at once the 
bright faculty, the impetuous energy, the long 
career and the varied experience covering every 
department and detail of his profession. Together 
with this bounty of Heaven in mind and in 
opportunity, went a corresponding moral endow- 
ment—honor, faith, decision, firmness—the god 
within him called Integrity of Character, which is 
the glory of man. And with all fullness of spirit, 
who that knew him but must remember the 
shapely. vigorous frame he had, the manly front, 
the sparkling dark eye, the beaming smile! For 
never a kindlier heart beat in human bosom. 

Contemplation of gifts and achievements so di- 
versified is in some ways discouraging. Like dis- 
couragement attends the stories of most eminent 
men. We incline to reason that the achievements 
follow largely from the gifts. Here and there an 
outstanding tree, happy in station and climate, 
comes to full-growth, while its brethren of the for- 
est spindle up to what daylight they can get and 
what development their conditions permit. Now 
and then, also, an exceptional man, happy in birth, 
breeding and circumstance, seems to fill in all its 
corners the mold of possible attainment, while 
his fellows of the same ore run snub, and chill. 
and thick, for lack of original _ fire. 
And instead of emulating him as_ the 
biographers: urge us, we rather lose heart and 
are apt to solace ourselves in the conclusion that 
tis all as God wills, it needs little fish to show the 
big one big; the ant may work its life out but it 
cannot make honey, and the like. The tendency, 
in short, is, and such writers as Carlyle do evil by 
aggravating the tendency, to set apart the great 
workers of the world by themselves, as a privileged 
class specially ordained to greatness, whom it were 
folly, if not impiety, to make our examples. This 
is a servile error, ending in shrunken spirit and 
the lethargy of cowards. It is embezzlement. 
moreover, of our fellowly ownership in the great, 





W. B. Palmer, C. E. (late with B. H. Hull, Civil 
and Hydraulic Engitieer of Bridgeport, Ct.), has 
accepted the position of Division Engineer on the 
Lehigh & Hudson River Railroad near Hackete- 
town, N. J. Forty miles of this road is now under 
construction. 


Mr. E. L. Corthell has been appointed Chief As- 
sistant Engineer of the New York, West Shore & 
Buffalo Railroad Company. The headquarters of 
the company are in this city. 


A dispatch from Akron, O., dated July 21 states: 
“Mr. J. E. Abbott, Chief Engineer and projector 
of the Continental Railroad, who has been lying at 
‘he Empire House seriously ill for the past week, 
lied about eight o’clock last night. Mr. Abboit 
has had several cases of sunstroke during the ex- 
treme hot weather, which brought on brain .fevi r 
and finally led to death. His wife and son-in-law, 
Mr. Maurice Helling, of Brooklyn, N. Y., arrived 
here Sunday. They departed with the remaias to- 
day for New York, Mr. Abbott’s home. Mri Ab- 
bott was one of the projectors of the Continental 
road, and it loses a valuable man by his death, 
He made many friends in this city during his 
short stay here, while the line of the road. was be- 
ing run through Akron.” 

_ > + > 00 ee 


NEW YORK AND BROOKLYN BRIDGE. 


(Continued from page 292.) 

** Work on the New York anchora:; began about 
May 1, 1875, and the first stone og set Aug. 5, 
Work was closed Dec. 11, 15,067 cubic ya of 
masonry having been laid during the sas ,h, at 
an approximate cost of $14.50 per yard, of gwhich 
$9.50 were for stone. Work began again April 10, 
1876, and the masonry was completed ready for 
cable making Aug. 31. oe 

‘* The increased cost in New York for labor, etc., 
is due to the greater delays in handling materia! 
and to pressing the works, two gangs of masons 
being employed during the day and one at night, 
instead of one day gang. = 

‘¢ Approximate estimates of the cost of the 
Brooklyn tower, as it stands, show that the ma- 
sonry for labor and contingencies (or everything 
but ials used in omen. cost per cubic 
yard, $7.84.. This includes , foremen, ma- 
chinists, watchmen, scaffolding, wear and tear, 
rent of stone yard, towing scows, coal, etc., and 
may be subdivided as follows: 


kept in advance of us, exploring the ground in 
detail. Every day or two came a letter by special 
hand, telling me huw best to approach a summit, 
what side of a valley seemed most auspicious, 
what make of ground and what surface cumber to 
expect. A complete itinerary, in short, or rather 
in long; he was master of his native tongue 
and fond of wielding it, and, mixed in 
with the professional instructions, num- 
berless sparkles of pleasantry, the gushing 
overflow of his joyous nature and hilarious 
good will, tricksy turns of speech, benevolent 
raillery—even puns, laughable, extravagant puns 
themselves, for which, 1 have observed, all those 
magnificent oldsters had a certain weakness. 
Macdonald succeeded me in that pleasing com- 
panionship. I rode and tied with Mr. Roberts 
about forty miles across country on my departure 
for a separate charge. You may well believe I 
managed to do most of -the tying for my revered 
comrade on those winter hills. We lodged the 
first night at a wretched: tavern, in a little box of 


ki watts ef the werthiess tole ia a room, with only the scratch coat of plaster on, ioe of eatnetin ta Dih Se. yor gubig yank... cose eae sans $4.56 
non lok oe sheterial Se ae damp and frosty. While we stood quaking in our atest seattean At ae ask elses 9.0 
in truth but incidental, the true achievement being shirt-tails I remember asking Mr.Roberts which side | 5P™sins % top toon tecsctis ++ eM GD 


of the bed he preferred, as | could sleep on either.| _“‘ Of this, the cost of the stone from the time it 

“ fra ” ad x “J am take et side: | “28 _ alongside an etm ae a it 
F 7 eg >) Ww alon ; eraged a 

you can have the other!” with that winning ak If we duct this From ~4 ee 

glance and laugh. Next day we parted company, | tion as previously given, we get the relative costs 

and I saw him only at long intervals, fur} Gntenemtans of he opt of stone) of the various 

“how d’ye do,” until within a few days of his 


character through faithful labor, attainable by 
all. 

For neither have these, our brethren, nor espe- 
cially has this our brother, however rich the en- 





; ; MPU ee rere cd ccc ds ices abtessie ces 13 
sts ae , he did not build roads, frame embarkation for Brazil. Hearing of his proposed Tile to roadway =... ---.--:-- tedeseetethevedeccaseveves 
ad smi tural rivers and make artificial | €xile, and happening to say that 1 would like to) S0Ntne wimp ene 8 


see my old chief, before he went, to someone who| 

told him of it, instead-uf waiting the call he came| way cost about ome and one-half there 

himself, quite abasbing me with such condescen- eos papetee hes ent com as 

_|\sion at a time when other demands kept him so eee eee ae te 8 Gs 

busy. Another half hour of the same gladsome Ae [ ce ae ice as much. 

good hope and a sure guerdon. 1t cost hitn, too; | face as of old, the same cheery voice and gracious | Brooklyn tower, delivered at Red Hook, wasabeut 
00S ee ee ae ate ae Mit Ree RON eet ee cones varying all the way from $15 


hat, ; ip 

we | Way up to him, and he was gone. ; age 

wor-| Gone now he is forever. The cleds of the valley eisctaeie meeting the-uaen e0 
mor-'are over him. Of all his early associates in bis‘ per cubic yard. 


= 
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added to this $3.60 hour, or about 47 cents 
yard ; lights added 56 cents more ; and these, 
other con es, nearly equaled the cost of la- 


tingencies 
bor. The great cost was due to the excessive hard- 
ness of the material over much of the surface, the 
whole extent 
cost about $15.50 
r cubic yard for every . The caisson and 
lling together aggregated 16,898 cubic yards, and 
the approximate cost yard for expense 
was $20.71. This was than the cost of masonry 
laid in the open air. 
** The labor of making these estimates is v 
a= ; and it has not been done for the New Yor 
ower, 
SETTLEMENT OF MASONRY. 
a Bringing the account of the work 
latest date,* it is sufficient to say, in . that 
the settlement of the Brooklyn tower, at the time 
of completing the masonry measured from marks 
at ell salient angles, which were made immediatel 
after the work reached high water), av 0.101 
ft., the extremes being 0.08 and 0.102 The 
average for the New York tower was one and one- 
eighth inches, with a still closer 
but the figures are not at hand. 
‘The settlement of the New York anchorage 
from the time of reaching 22 ft. above tide, when 
the levels of all salient angles were referred to a 
permanent bench mark, was three-quarters of an 
inch across the front, and one and uarter 
— a es rear. The sTocent is, pocoalte 
ue to the greater proportional weight at the rear. 
The figures for the Brooklyn anchorage are about 
the same, but are not at hand.” 


(T0 BE CONTINUED.) 


to the 





NEW CAISSON-COFFER-DAM FOR LOW 
FOUNDATIONS. 


Translated Se Annales des Ponts, 


The use of compressed air for laying the founda- 
tions of bridges has been greatly generalized of 
late years. Formerly it was only employed where 
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Fig. 1.—Haur LONGITUDINAL SECTION AND ELEVATION. 


| 


caisson is taken out without leaving a single; The piles made by this system cubed respec- 
_ piece of iron in the masonry. 


the depth of the foundation had at least nine 
meters, afterwards it was used for depths of six, 
five, four and even 3.40 m. 


Y | vantageous to use 


et 


| water which ought to exist between the level of | made very resisting by a series of beams of about 
the low-water mark and the bottom of the fitting | 0.60 m. in height. The roof is joined with the 
in, if we make use of the usual system of founda-| caisson in the same way as the segments are with 
tions. Let us also remark that the caisson is|each other, and is supported inside by a series of 
lost, that the irons remain in the mason work, | braces, which are joined to the small vertical 

and that the expense under this head has a/| beams ofthe caisson. Interior frames made of T- 
great influence on the cost in the case of founda-| irons complete and insure the rigidity of the whole 
tions at low depths, representing only a small cubic | apparatus. Finally three sluices, of which two 
extent of masonry. It may be said that the ad-| are circular, and the third elliptic, give access to 
vantages of compressed air vary as the depth, | the caisson. : 
while the objection and the cost vary in inverse} A scaffolding supported by two boats joined 
ratio to this depth. There must be, therefore, a| together are used for putting the caisson in place, 
limit beyond which there is an advantage in using | the caisson being raised in the middle of the scaf- 
compressed air, and below which the open air sys- | folding by screw jacks of a power of 10,000 kilos, 
tem should be preferred. This limit appears to be | Knowing the weight of the caisson, of the scaf- 
‘between four and five meters. folding, and of the accessories, and the surface of 

For greater depths than five meters it is more ad- |'the boats, we can determine beforehand what will 
air, and for those 
below four meters to build in the open air. There are | 
cases, however, in which this general rule cannot 
be followed, as, for instance, when bridges have 
tobe built in one season over rivers subject to} 
freshets which would disturb the foundations if} 
built in the open air. Itis preferable, in this case, 
to make a sacrifice and use compressed air. M. 
Liebaux had to build several bridges over the Dor- 
dogne in such conditions, He made use of a 
caisson-coffer-dam, which was both durable and| . 
movable, and the results obtained lead him to} 
believe that the system is a solution of the ques- 
tion of employing compressed air for foundations 
at low depths. 

This mixed system combines in fact all the ad- 
vantages of compressed air, without any of the 
objections which are urged against it. All the een the beams, and the load is increased in 
difficult part of the work is done by compressed air of a freshet. The caisson which was used in 
—the taking away the silt and the fitting in. The| building the piles for the bridge at Garrett was 
mason work is then built up in the open air, and | thus loaded with a weight of 130 tons, and could 

have borne a much heavier load. 
| The manner of operating is as follows: The 
eaisson being put in place and ballasted, the fitting 
in of the pile and the masonry of the first layer 
was rapidly proceeded with. Quoins of hard 
wood were continuously intercalated between the 
caisson and the rock, and the caisson put in com- 
munication with the open air so as to continue the 
building. Contrary to expectation, the weight of 
the cuisson was not sufficient to insure the 
staunchness of the method of jointure, of which 
mention has been made, and a slight layer of beten 
had to be put all round to the depth of 0.10 to 0.15 
centim. This done, the caisson was pumped out 
by the same machine, and 10 or 15 minutes work 
per hour was enough to keep it dry. When open 
air work was required the two ends of the roof 
were taken down, the sluices and the rest of the 
roof were left standing. A few nuts had only to 


be unscrewed and this work was done in half an 
finally, wher the pile is out of the water, the whole | hour. : 












| 

_ Fig. 2.—HALF HCRIZONTAL PLAN AND SECTION. 

be the sinkage of the latter. In order to resist the 

sub-pressure of the compressed air, the caisson is 
vily ballasted with pig-iron placed on the roof 


tively 58.382 m. and 73.48m. The average cost of 


The system possesses, in fact, the great advan-| The putting in place is easy, and there is no|the cubic meter came to 318 fr. This high cost 


tage of allowing work to be carried on in all 
seasons; the cost too has been considerably re- 
duced by competition, and there will be a further 
reduction, until it is about the same as for work 
in the open air. 

Unfortunately, however, the use of compressed air 
for foundations at small depth presents some serious 
drawbacks. It is difficult to superintend the work 
when the work-chamber is filled with beton, and 
to put the caissons in place, because the work- 
chamber itself takes up the masonry of the foun- 
dation. There should be a sufficient depth of 
water so that the caisson and masonry executed 
during the sinking should be below the level of 
low-water mark, The caisson is always at least two 
meters in height and the masonry one meter, 
which gives at least three meters as the height of 


* September, 1876. 


difficulty in superintending the work. Thereisno| was caused by the small depth of the foundation 
minimum limit with this caisson, which offers a | (1.95 m. and 2 meters), which might have been far 
superior method of employing compressed air, and | greater without much more cost. 
secures a rapidity and certainty of work which| Besides this a new engine had to be built. 
eee es Tun HISTORY AND STATISTICS, OF AMER! 
The apparatus, invented in 1879 by M. Mon- r. 
tagnier, consists of ‘a bell, fivemeters in height, in| CAN WATER-WORKS.* 
which the air is compressed, and under which the BY J. JAMES R. CROES Cc 
work of removing silt, the fitting in and the con- Sake eee 
struction of the pile (Fig. 1 and 2) is carried on. (Continued from page 295.) 
The caisson has the shape of the pile to be built, XLIII.—SPRINGFIELD. 
but it is larger in every respect, and this facilitates| Springfield, Massachusetts, is on the east bank of 
the putting in place. It is composed of vertical | the Connecticut River. in lat. 42°6” 10’ N., long. 72° 
pieces of sheet iron of two meters in width, con-| 81°12” W. The western part of the city is level, 
solidated by horizontal T-irons, and small vertical | the eastern part is on high ground rising gradually 
irons and bolts. Strips of india rubber of 10 milli-| Side of the city. 
meters insure the absolute airtightness of each | Settled in 1686 and first called Agawam, its name 
joint. The caisson is covered with a roof which is | ~* Copyright 1881. .#2 22 , © 
’ 
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was changed in 1640 and in 1832 it was incor-| The filtering material is wood ‘‘ Excelsior,” and 


porated as a city. 

In 1843, the population being 11,000, Charles 
Stearns built a reservoir on the site of the present 
Lombard reservoir, and laid 3 miles of wooden logs, 
bored to 7, 6 and 4-in. diameter. 

In 1845 the works were enlarged and the Spring- 
field Aqueduct Company organized; they built the 
‘ Lombard.” “Heywood,” ‘‘ Chapin ” and ‘“‘ Worth- 
ington.” reservoirs. 

The number of takers at this time was 700, and 
the annual water rents amounted to $2,700. The 
company enlarged its works from time to time, 
but the supply was always inadequate. In 1867 
the wood pipes were replaced by wrought-iron and 
cement, the east Van Horn reservoir was con- 
structed, which was estimated to contain 45,000,000 
gallons, and the Lombard reservoir was subse- 
quently enlarged, and the west Van Horn reser- 
voir built. 

The first action taken by the city was in 1860, 
when a well 20 ft. deep and 10 ft. diameter was 
sunk, the flow of which was estimated to -be 50 
gallons per minute. 

In 1860 a private company known as the City 
Aqueduct Company was incorporated, which, in 
this year, laid 1,950 ft. of 7-in. pipe and a brick 
drain or gathering gallery, along the base of the 
hill. The flow was about 40 gallons per minute. 
This awakened much opposition from residents on 
the hill, whose wells it drained, and whose trees 
suffered from want of moisture. The following 
year it was purchased by the city for $2,921.12 and 
abandoned. 

In 1878, works were constructed by the city 
after the plans of Phinehas Ball, C. E., taking 
water from Broad and Higher brooks, whose 
drainage area is about 6.7 square miles, and im- 
pounding it in the Cherry Valley reservoir of 445 
acres water surface at 402 ft. above the city datum 
plane. 

The reservoir is formed by two earth dams. 
The Cherry Valley dam is at the outlet of a 
tributary of Broad Brook, and the Ludlow dam in 
the ravine on the divide between the drainage 
areas of Higher and Broad brooks. 

The foundation of Cherry Valley dam begins on 
compact bluish hard pan. The bank was built of 
this material in 18 and 24-in. layers, each layer 
being flooded with a thin film of water, on which 
the next layer was dumped and driven over by 
teams. A heart wall of rubble masonry, 18 in. 
thick and 1,297 ft. long, comes to within 2 4t. of 
the surface of the bank, and is protected from 
frost near the surface by a dry rubble wall on each 
side of it, 2 ft. in depth from the top and 18 in. 
thick. 

The dam is 25 ft. wide on top with slopes of 2 to 
1, 39 ft. high above the natural surface and 47.6 
ft. high above the lowest point of excavation, 
2,352 ft. long, 1,521 ft. of which ranges from 3 to 
5 ft. in height. The waste pipe is 20 in. in diame- 
ter laid, in stone masonry, and has a gate at each 
end. The inside slope is covered with rubble pav- 
ing, 12 to 29 in. in thickness, the interstices filled 
with blue clay. The over-fall masonry rests 
ledge rock and is 34 ft. long. . 

The Ludlow dam is 496 ft. long with a heart 
wall of rubble masonry 3.33 ft. wide with 6-in. 
concrete core. It is 35 ft. wide on top, 18.ft. high 
above the natural surface and 22 {t. high above 
the foundation. 


A masonry gate-house is built in the dam from 
which a 30-in. cast-iron pipe is laid. A short dis- 
tance above the Ludlow dam a dry rubble walt 
was built for holding in place a quantity of sand 
and an open space 100 ft. in length for filter screens. 
The space between the dam and the filter is four 
acres in extent, and was covered with clean sand. 


acts only as a mechanical filter. The thickness of 
material is 28 in. or 14in. in each box. A derrick on 
a bridge over the filter raises and lowers these 
boxes into place. This filtering apparatus appears 
to have been used in 1875, but no mention of it is 
made in later reports. 

The reservoir is centrally situated between the 
Higher and Broad Brook water sheds, and the 
water from these streams is conducted to it by 
canals. The canal to Higher Brook is 5,278 ft. long 
and has a grade of 3.7 ft. to the mile. The Broad 
Brook canal is 11,960 ft. long and has a fall of 1 
ft. in this distance. It is 8 ft. wide at bottom and 
6 ft. deep; with slopes of 13¢ to 1. 

In 1877 a waste channel of masonry fitted with 
iron gates was built through the Cherry Valley 
dam at the south end, through the over-fall and 
the bottom of the inner slope of thedam was 
covered with additional embankment. 

The inner slope of the Ludlow dam was covered 
with loam, with the object of silting up all crevices 
in the gravel and preventing a leakage which had 
appeared below thedam and caused some un- 
easiness. Three overflows were constructed in the 
Broad Brook canal. 

The main conduit to the city is 24 in. in diame- 
ter, 56,410.5 ft. long, 3,786 ft. of which, from Lud- 
low dam to Higher Brook, is of cast iron. The 
Chicopee River is crossed at Indian Leap by a 
bridge of 168-ft. span, the upper chords of which 
are two tubes 26 in. in diameter, 12 ft. apart which 
form the aqueduct. They are made of 3 in. 
boiler plate, riveted, and were linéd* with cement 
after erection. This bridge was designed and built 
by John R. Smith, C. E. 

The rest of the conduit pipe is of wrought iron, 
lined and covered with cement laid on by hand 
after the pipe was in the trench. On being first 
filled many leaks occurred in a section of this pipe 
about 2,000 ft. long, where the ground was very 
firm and of good gravel. They were attributed to 
the fact that this part of the pipe was laid in very 
hot weather, and the cement at the joints set too 
quickly. 

The section of cast-iron pipe gave great trouble 
from its having been laid in quicksand and set- 
tling. It was raised and laid on timbered founda- 
tion without interrupting the flow of water. This 
work of repairing was continued for four years. 

There are two distinct services, The high service 
is supplied directly from the Cherry Valley reser- 
voir, and the low service is supplied from the high 
by a regulator valve, and also through the Van 
Horn and Lombard reservoirs. The upper Van 
Horn reservoir has an area of 9.5 acres, a depth of 24 
ft, and acapacity of 28million gallons. The lower 
Van Horn reservoir has an area of 13.5 acres, is 30 
ft. deep and contains 73.6 million gallons. The 
Lombard street reservoir has an area of 3 acres, is 
23 ft. deep and contains 9 million gallons. Ali 
have their water surface at 198.5 ft. above the city 
datum 


The distribution pipes are partly of cast iron and 


which are of less than 6 in. 


In December, 1880, there were in use 381 fire 
hydrants, 25 fire reservoirs, 3,290 taps and 44 
meters. The use of meters began in 1878. 

The population in 1870 was 26,708, in 1880 it was 
33,340. 

The daily consumption is not given in the reports. 
The cost to December 1, 1880, was $1,216,847.53. 
In 1880 the cost of maintenance, exclusive of inter- 
est. and construction, was $10,008.31, and the 
revenue $79,280.92. 


_ The works are under the control of a Board of | downward and 
The filtering materials are placed in a duplicate | three Water Commissioners. Phinehas Ball C. E.de-| Each pipe is 



















his superintendence and that of Geo. A. Ellis, C. 
E., City Engineer, who is engineer and registrar 
of the works at the present time. J.C. Hancock 
is the superintendent. 

XLIV.—SALEM. 

Salem, Massachusetts, in lat. 42° 34° N, long. 70° 
54’ W, is chiéfly on a low tongue of land, formed by 
two small inlets of the sea. Settled in 1626, its popu- 
lation in 1796 was about 8,000, when Daniel Frye 
dug a well on Gallows Hill and supplied water 
from it to several consumers through wooden 
pipes. 

In 1807 an association of five members, styled 
“The Proprietors of the Frye Aqueduct,” was 
formed, taking water from this well. In 1808 
there were 12 takers, and in 1852 the company ex- 
pired. 

A second company was organized in December, 
1796, which was the beginning of the * Salem 
Aqueduct.” Their first works consisted of a fish 
hogshead sunk in a spring on Gallows Hill, and 
wooden pipe of 3-in. bore. In 1798 they built a 
reservoir on Gallows Hill 10 ft. deep and 24 ft. 
square. 

The works were extended from time to time, but 
each extension was followed by complaints of 
scarcity of water. In 1834 a line of 6-in, iron pipe 
was laid down. 

In 1850 16,165 ft. of 12-in. iron pipe were laid to 
“Spring Pond” and a reservoir built of 652,000 
gallons capacity. The company after this replaced 
their wooden pipe with iron. In 1859 they had 
laid 40 miles of pipe. In 1865 a* connection was 
made with Brown’s Pond. 

The complaints against this company were fre- 
quent, At times the water was entirely. shut off 
from the manufactories. The stock always paid 
large dividends, but little money was expended 
from the earnings for improvements. 

In 1865-69 works were built by the city after the 
plans of James Slade, C. E. Water is taken from 
Wenham Lake, which has a water shed of 2.7 square 
miles, an area of 320 acres and an extreme depth 
of 58 feet. It is fed by springs from the bottom 
and has no entering streams. The bottom is free 
from mud and vegetation and is of clean quart- 
zose sand. It is surrounded by a smooth, gravelly 
margin. The supply is taken from the south end, 
where the shore is bold and the water deep. 

A 36-in, cast-iron pipe, with a bell mouth turned 
up and grated, beginning 32 ft. from the shore, 
conducts the water 175 ft. to a masonry gate 
chamber 10x38 ft., from which a brick conduit 
107 ft. and 26 ft. long, leads to the pump well, 
which is 31.7510 ft. inside, built of stone mason- 
ry, lined with 12 m. of brick, and resting ona 
timber and plank platform covered with 2 ft. of 
concrete. Quicksand was encountered in the ex- 
cavation. A Worthington compound engine of 
5 million gallons capacity lifts the water 114 ft,, 
through 5,600 ft. of 30-in. cast-iron pipe, to the 
reservoir on Chipman’s Hill, which is built in ex- 
cavation and embankment, is 400 ft. square and 
20 ft. deep, and contains 20 million gallons, with 
its surface 142 ft. above mean tide. A puddle 
wall is built in the centre of the bank, stepped 
down the slopes and carried 2 ft. thick over the 
Lottom, where it is covered with 1 ft. of gravel 
and a stone paving. The inner slopes are covered 
with 12 in. of gravel, on which is a dry stone wall 
15 in. thick. 

At the centre of the westerly bank is the infiu- 
ent, and in each of the southerly corners is an 
effluent pipe 20 in. in diameter and 2 ft. above the 
bottom. They are surrounded with screen cribs 
containing screens 8 ft. high. The tops of the 
ian ae and have a trap door for access to 
the pipe. The pipes pass through the bank turning 

ai then following the clay puddle. 
supported on a brick pier. Two 


set of vertical movable boxes made of oak plank. signed the works, and they were carried out under! walls of masonry 2 ft. thick are laid acroas the be- 
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isms ol ocanibel of the earth past the centre of | about 1795, and tenesgiiiated as a city in 19861. 
the main bank. Lycoming Creek flows through the city from 
The distribution is by cast-iron pipe. In Dec.,| the north, and parallel to it is Loyalsock Creek, 
1880, there were 20.45 miles in use, nearly half of |two miles east of the city limits. Two private 
which is of 4-in. diameter. There were 110 fire | companies supply the city with water. The Wil- 
hydrants, 1,577 taps and 16 meters in use at that| liamsport Water Company, incorporated in 1853, 
date. The consumption is not given, but the | when the population was 2,500, procures its water 
engine is reported as working to its full capacity | from Hagerman’s Run, and the Citizen’s Water & 
nearly all the time. The population in 1880 was|Gas Company, incorporated in 1865 as the Lyco- 
20,433. ming Gas & Water Company, procures water from 
The cost of construction, including repairs to| Mosquito Creek. Both of these are mountain 
1881, had been $780,781.11, and the revenue from | streams, south of the river, each draining about 25 
water rents $91,356.61. The bonded indebtedness | sq. miles, and dammed about a mile and a half 
is $700,000. The total receipts for the year 1880| from the city at 140 ft. above the river. Neither 
were $21,861.39, and the expenditures $13,288.39. | company has more than a small basin, less than a 
The works are controlled by a board of three | hundred feet square, for settling purposes. 
trustees, who report to the Common Council.| The water is conveyed to the city in two 16-in. 
George Hornung was the Engineer and Superin- | cast-iron pipes, which pass under the river for 
tendent from 1873 to 1877. From 1878 to 1881 B, | 1,000 ft. The distribution pipes are of cast iron. 
R. Morton has been City Engineer and Superin-| The -two companies supply 2,500 consumers and 
tendent of the Water-works, 150 fire hydrants, for which the city pays $10 each 
XLVI.—NORWICH. perannum. The population in 1880 was 18,934 
Norwich, Connecticut, in lat. 41° 82’ N., long. | Meters are not used. The amount of water used, 
72° 5’ 28” W., is 15 miles from Long Island Sound, | and the details of cost and revenue are not fur- 
at the confluence of three small streams which | nished. J. H. McMinn is superintendent of the 
form the Thames River, and which, having a rapid | Citizen’s Water & Gas Company. 
descent, afford a valuable water power. XLVIII.—DAYTON, 
The population, which in 1810 was 3,528, had in- Da , Ohio, is on a level plain at the con- 
creased to about 15,000in 1868, when water-works oe of the Mad and Great Miami rivers. 


were constructed by the city, after the plans and | g.itied in 1796, it made little rogress until 1829 or 
under the superintendence of John T. Fanning, the opening of the qd ot lagi sae 


C. E. 
i porated as a city in 1841. 
The supply is by gravity from two small streams os gid A built by the city in 1869-70, 


N. E. of the city, 252 ft. above tide level and 225 
Ohio River, opposite Cincinnati, and separated sae paces eager be Rpg. River, fe ie ee ee ee 
io : . ’ pounding reservoir is formed by an earth dam 25 
from Covington by the Licking River on the west. | f, high and 468 ft. long, 25 ft. wide on top, with ae ei) 5 bd Sate an wee ae 
The site of the town was first occupied in 1791. | rubble masonry heart wall through its centre, and Miami. The well is about 20 ft. ae and is 
The population in 1871 was 16,000, when water- | its inner slope paved with stone. gunk below the bed of Mad River. A conduit con- 
fe | works were built by the city, after the plans and) ‘The overflow waste-way is in a depression a mile nects it with a trench 100 ft. diétant, which is 108 
a i under the superintendence of Theodore R. Scow-| from the dam, leading to another valley. The} g long, 18 ft. deep and 15 ft. wide. The well and 
a den, C. E., taking water from the Ohio River, 4| shores of the reservoir are cut down vertically to} trench aré both roofed. The capacity of this source 
a | miles above the city. : 4.5 ft. below the flow line, and protected by a ver- was about 500,000 gallons day. In 1873, thesu 
The engine-house is on limestone rock at the | tical dry stone wall, 2.5 miles long. The area of ply falling short, eee led cade ae 
river's edge. Through an arched opening in the| the reservoir is 66 acres, and its tributary water- with the Mad River b three lines of 20-in. ee 
wall the water a admitted to the pump-well, the | shed 0.75 sq. mile. Two filtering dams have been pi laid out into ‘ca river, the end supported i 
floor of which is 8 ft. below extreme low-water! made at the inlets of tributary streams. ; cdi wall of sagonsy 15 ft. high and 50 a 
mark. From a masonry gate-house on the inner slope long. ‘Against the wall boulders were piled to act 
is. The water is lifted 350 ft. through a 20-in. cast-| of the dam a 16-in. copper pipe, designed by Mr as aitrainer. Inside the levee the pipes are also 
— , iron main, 1,445 ft. long, by a direct-acting non-| Alba F. Smith, with a flexible joint which permits supported by a masonry wall. The pic from 


condensing pumping engine, with vertical steam! the end of the pipe to be adjusted to take the colo odor 
cylinder of 26 in. diameter and 48 in. stroke, 57 ft.| water from the pond at any depth, conducts the pare gas « brownish rand a strong and 


ginning of each pipe to prevent the water from 
following it. Under each isadrain pipe of 10- 
in. diameter. 

The force main is went with the supply 
mains, and at their junction is a 30-in. wrought- 
iron stand-pipe 55 ft. high, extending 25 ft. above 
the water surface of the reservoir. 

The supply main is a 20-in. cast-iron pipe, and is 
carried across Bass River, the arm of the sea be- 
tween Beverly and Salem, in a wooden box on 
piles, passing under the channel by an inverted 
siphon of 30-in. pipe, boxed with heavy timbers 
and filled around with concrete. 

Water is supplied to the town of Beverly by 
special contract. 

The distribution is by wrought-iron and cement 
pipe, of which 85 miles were in use in 1879. In 
that year there were in use 343 hydrants and 117 
meters, The number of taps is not given. The 
consumption in 1879 was 1,940,000 gallons per day. 

The population of Salem in 1880 was 27,598. 

The total cost of construction to November, 
1879 was $1,838, 155.48. 

In 1879 the revenue was $50,629.74. 

The works were built by a board of Water Com- 
missioners, and have been managed by the 
Wenham Water Board. 

James Slade was chief engineer until 1868. 
James P. Kirkwood was consulting engineer dur- 
ing construction, after February, 1868, and Charles 
H. Swan the chief engineer. James W. Lyon is 
the Superintendent. 

XLV.—NEWPORT. 


Newport, Kentucky, is on the south side of the 











































above a double acting plunger pump of 131 in.| supply to the gate chamber. second dug in 1875-6 deep anc 
bore. The connection between the pump and the| The first pipe collapsed in 1873, and was replaced eS ae supplied oe as 000 Na 
main is by an 8-in. pipe. by one of heavier copper. ; ‘ 


per day. 

The supply being inadequate, and resort being 
constantly had to the Mad River, which is very 
impure and takes the drainage of a thickly pcpu- 
lated valley, the construction of a second filter 
gallery was begun. In 1880, 106 ft. of it had been 
finished. It isa rectangular chamber, 4 ft. wide 
and 8 ft. high, with dry stone side walls, flat stone 
cover and plank flooring, 26 ft. below the surface 
of the ground. 

The first pumping engines consisted of two 
Holly elliptical rotary pumps of 2,000,000 gal- 
lons capacity and a set of gang pumps of 3,000,000 
gallons capacity in 24 hours. In 1880 these 
pumps were removed and four piston pumps 
on an inclined frame, geared to the ult engine; 
8 to 1, weresubstituted. - 

The second pumping engine erected in 1873-4 is 
a Holly Compound Engine, with four steam cylin- 
ders, of 18-in. diameter and 30-in. stroke. The 
pump cylinders are 12 in. in diameter and $v-in. 
‘stroke. The capacity of this engine is 4,000,000 
gallons in 24 hours. The engines pump directly 
into the mains under 50 lbs. ordinary pressure and 
100 Ibs. fire pressure. 

The distribution is by cast-iron pipe, of which 
in 1880 32.5 miles were st_of which is of 4 

iid, moet, 


at At the crest of the bluff, the force main dis- 
Te charges into a cast-iron main of 24 in. diame- 
Bs ter for 275 ft., and of 20 in. diameter for 4,318 ft., in 
which distance it falls 56 ft., discharging into the 
reservoir formed by an embankment across the 
junction of the two ravines, and divided into two 
basins by ‘a transverse embankment. The main 
ie dam is $5 ft. high, built of earth, with stone pav- 
ing on theslope. The water surface is 8 acres and 
the capacity 41 million gallons. The surface drain- 
age from the surrounding country is carried under 
the reservoir in 24-in. iron pipes, meeting in a 36-in. 
pipe, which passes under the dam, with stone col- 
lars 8 ft. square and 2 ft. thick every 12 ft. 

Two 30-in. effluent pipes, laid through the dam, 
conduct the water to the 20-in. supply main in the 
city. 

On June 17, 1875, one of the 24-in, draiy pipes 
broke, the north basin was rapidly emptied and the 
slopes slid in. On examination, it was found that 
half the drain pipes were broken. They were 
stopped up, surface drains made, and the banks re- 
constructed. The slopes of the south basin showed 
a tendency to slip in 1878, and not more than 12 ft. 
of water could be safely put in it, and in 1879 one 

oot less was stored. In 1880 there were indica- 


The distribution pipes are of wrought iron and 
cement. They are mostly of 6-in. and 4-in. diam- 
eter. More than 9 miles are less than 6-in. 

On Oct. 18, 1869, and July 27, 1873, the distribution 
pipes were struck by lightning. In the first case 
2,000 ft. of pipe were injured and in the second 94 
ft. The joints appeared to have been “ struck 
with a ball 2 in. in diameter, leaving a dent in the 
form of a spoon and with the appearance of 
burnished silver.” In March, 1880, there were in 
use 30 miles of pipe and 245 hydrants. 

The number of taps on March 81, 1878, was 1,503. 
Service pipes are of wrought iron and cement. 

The. population in 1880 was 21,141, The con- 
sumption is not stated in the reports. 

The cost of the works to March 1880 had been 
$411,870.94, the receipts for the previous year $24,- 
169.24, and the cost of maintenance, $6,262.62. 

The works are managed by a Board of Water 
Commissioners. 

The superintendent is H. B. Winship, 
XLVIIl.— WILLIAMSPORT. 
Williamsport, Pennsylvania, is in lat. 41° 14’ N., 
long. 76° 2’ W., on plain between. the:north 
bank of the West Branch of the Susquehanna 
River and a range of hills. The town was founded 
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and 6-in. diameter. On Jan. 1, 1881, there were 
286 hydrants and 1,211 tapa. 

The use of meters began in 1877, and in 1880 there 
were 18 in use. 

In 1876, hydraulic elevators were introduced, and 
in 1880 there were 16 running. 

In 1880, the population was 38,677, and the daily 
average consumption 1,058,737 gallons, as computed 
from the pump capacity. 

The cost of the works to Dec. 31, 1880, was 
$705,917.80, and the total receipts had been 
$201,531.47. The expenses for 1880 were §$20,- 
483.73, anc the receipts $19,644.72. The bonded 
indebtedness is $555,000. 

The works are managed by a board of three 
trustees. William C. Weir, C.E., was consulting 
engineer during construction. George McCain 
was superintendent from 1870 to 1872, when the 
office was abolished. D. B. Wilcox performs the 
duties of secretary, engineer and superintendent. 


XLIX.—TOLEDO. 


Toledo, Ohio, is situated on both sides of the Mau- 
mee River, five miles from Maumee Bay and eight 
miles from Lake Erie. 

_ Its area is 21.5 square miles—6.2 square miles on 
the east side and 15.3 square miles on the west side 
of the river. 

It has an easy ascent to the table-land on which 
most of the houses are built. Settled in 1832, it 
was incorporated as a city in 1836. 

In 1878-4, water-works were built by the city 
after the plans and under the superintendence of 
J. D. Cook, C. E. 

_ Water is taken from the Maumee River, filtered 
and pumped into a stand-pipe for distribution. 

A hexagonal timber crib is built in the river, the 
two longest sides parallel with the current, each 
80 ft. long, and the four shorter sides 371, ft. 
long. 

It is formed by 2 rows of round piling driven 
close together. The space nearest the outside row 
of piles is filled with broken stone of sufficient size 
to be held within the piles; the remainder is filled 
with coarse gravel. 


A wrought-iron pipe connects the crib with a 
conduit of brick 5v0 ft. long and 5 ft. in diameter, 
built in an open trench on land, and by means of 
a coffer dam in the water which leadsto a filtering 
basin of. 19,000 sq. ft., the sides: of’ which have 
a slope of 11¢ to 1 and are finished with a puddle 
wall, and paved with Medina sandstone. The 
bottom is covered with concrete. The filtering 


tors, $49 hydrants and 1,616 taps. 




















= | = 
The consump-| Within the large pipe isa pive 3 ft. in diameter and 
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tion in 1880 was 8,262,000 gallons per day, and the | 299 fr. high, to be used for fire pressure in ordin- 


population 50,143. 


The works are managed by a board of three 
trustees, reporting to the Common Council. J. D. 
Cook, C.E., was engineer and superintendent from 
1878 to 1879. Carl Schonn was then appointed sup- 
erintendent, and is the present incumbent. 


L.—SANDUSKY. 
Sandusky, Ohio, ison the south shore of San- 


| ary cases. 


An iron staircase on the lake side of 
the pipe leads to the top, which is finished with an 
ornamental! cornice of iron. 

On Oct. 20, 1878, the inner pipe burst 100 ft. 


| below the top. It fell against the top of the large 
| tank, breaking it, and bruising and injuring a 
} : ‘ 

| section 25 ft. long. 


The damaged parts, which 
were ,', in. thick, were replaced with ‘4-in, iron. 


| After repairs, the pipe was 4 in. for 140 ft., ¥ 


dusky bay, an inlet of Lake Erie, on ground rising | for 60 ft. and 44 in. for 29 ft. 


gradually from the bay. 


The city is underlaid with limestone rock, which 


in many places comes to the surface. 


In 1875 works were constructed by the city, 
after the plans and under the superintendence of 
J.D. Cook, C. E. Water is taken from a cove in 
the bay, between the city and Cedar Point. The 
cove is completely landlocked, except on the 
north, and is entirely free from the impurities is- 
suing from the Sandusky River. Water is taken 
to the pump-well through a crib and conduit, and 
pumped into a stand-pipe for distribution. 

The bay crib iscomposed of double rows of tim- 
ber walls 8 ft. apart, the space between being filled 
with broken sandstone, through which the water 
passes before reaching the pipe. The crib is oc- 
tagonal, its inner diameter is 25 ft. and outer di- 
ameter 45 ft. It extends from rock bottom to six 
feet above ordinary water level. 

From the crib-an influent pipe, 1,800 ft. long, 
leads to the pump well. The first 1,387 ft. is of 
wrought iron, 36 in. in diameter. It was laid in a 
trench prepared by dredging and submarine blast- 
ing. The pipe isin 90 ft. lengths, and was floated 


and lowered to place by scows and chains. 


A half sleeve was riveted on the ends of each 


section, with flanges for bolts, with which the 
final connections were made. The joints were 
then cemented. 


The crib end of the influent pipe has a vertical 
elbow, at the upper end of which is a perforated 


copper plate screen. 


The shore end of influent pipe, 413 ft. long, is a 


brick conduit 36 in. in diameter. 


The pump-well is a rectangle excavated in solid 


rock. It is 8 by 22 ft., and 2134 ft. deep below the 
engine-house floor. It has a lining wall of 
brick. 


There are two Worthington engines. The com- 














pound duplex engine has a capacity of 3,000,000 
gallons in 24 hours, with a lift of 220 ft. The high- 
pressure cylinders are 25 in. in diameter; the 
low-pressure 43.3 in. in diameter. The pump 
plunger is 1744 in. in diameter, and the stroke 
of all 36 in. 

The non-condensing duplex engine has a capac- 
ity of 2,000,000 gallons in 24 hours, raised 220 fr. 
The cylinders are 24in. in diameter. The pump 
plunger is 16 in. in diameter, and the stroke of all 
26 in. 

Water is pumped into a double stand-pipe. It 
consists of two concentric pipes, the intention 









material, be ginning at the bottom of the bed, con- 
sists of 24 in. of broken stone; 6 in. of 2-in. gravel; 
6 in. of 1-in. gravel; 6 in. of 14-in. gravel; 6 in. of 
\y-in. gravel; 24 in. of fine sand. 

The maximum depth of water is 4 ft. 

The filtered water is discharged into a clear- 
water reservoir, by means of gathering drains and 
an effluent pipe, and thence to the pump well. 

It was found in 1875 that the filters silted up so 
rapidly as to be almost useless, and they have 
proved too small to supply the quantity of pure 
water required. Much dissatisfaction has existed 
as to the quality of the Maumee River-water,’ 

There are two Worthington pumping engines, 
each of 5,000,000 gallons capacity, pumping” with 
260 ft. lift into a stand-pipe, of No. 1 charcoal 
iron, }¢ in. thick, 5 ft. in diameter and 224 ft. high, 
inclosed in an ornamental tower of masonry. 

The distribution is by cast-iron pipe. On Jan. 1, 
1881, there were 46.87 miles, 7.8 miles of which are 
less than 6-in. diameter. 

The cost to Dec. 31, 1880, interest, had 
been $1,145,476.62, and the receipts 55.82, 


The receipts during 1880 were $28,919;18, and 


head caused by the opening of a large number of 
fire hydrants. The pipes are built of steel plates. 
The outer pipe is 25 ft. in diameter and 180 ft. 
high, and has a storage capacity above 100 ft. of 
276,200 gallons. 

The bottom course of the reservoir is leaded into 


perfect circle. It rests in a groove, cut in the solid 
rock. The pipe is further secured by 12 iron rods, 

the expenses $20,777.35. ; 114 in. diameter, passing 8 ft. into the rock, and 
Meters were introduced in 1877, and there were | secured by lead and wedges, the upper ends being 
in use on Jan. 1, 1881, 40, and 45 elevator indica-' riveted to the second course in the reservoir. 





In Feb., 1880, the water in the pump-well 
became very low, and the flow gradually dimin- 
ished until Feb. 13, when it entirely ceased. 

During the night of the 13th the difficulty seemed 
to cease and the flow was as usual, but very turbid 
and impure. It was found that there was a break 
in the effluent pipe, and that the copper strainer 
on the end of the influent pipe had become com- 


| pletely enveloped with a fibrous sediment of 
| fungus growth, impervious to water. 


This growth was very tough, and when 
dried was non-combustible, and resembled moss. 

The exhausted pipe roe from ts anchorage 
and separated at a joint near the coffer dam. 

The pipe was repaired. 

The distribution is by cast-iron pipe. In Dec., 
1880, there were 20.4 miles laid, 1 mile of which is 
less than 6 in. diameter. One hundred and forty- 
six hydrants and 969 taps were in use at that time. 

In 1880 the population was 15,838, and the daily 
consumption 1,290,000 gallons. 

See ee ener & Conon tees 


The cost of construction to Jan. 1, 1881, had been 
$385,905.50. 

The total expenditures to that date had been, 
exclusive of interest, $444,064.18, and the receipts 
$72,945.87. 

The expenditures for 1880 were $12,621.53 and 
the receipts $13,020.01. 

The works are managed by a board of three trus- 
tees. E. Graves has been the superintendent since 
the construction of the works. 

_* [TO BE CONTINUED. | 


Received from J. G. Briggs, Supt. W. W., Pere 
Haute, Ind., Description of the Water-works of 
Pere Haute, Ind., and Paris, Ill. From Frank E, 
Hall, Water Commissioner, Worcester, Mass., 
Annual Reports of the Committee on Water, the 
City Engineer, the Water Registrar, andthe Water 
Commissioner, for the years 1877, '78, "79 and ’80 ; 
also report of the committee on additional supply, 
June, 1881, From H. B. Winship, Supt. W. W., 
Norwich, Conn., Report of the Supt. of Water- 
works for the years 1877-78, '78-79, "79-80. 
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RUNNING PARALLELS OF LATITUDE. 








BY I. 0. BAKER, PROFESSOR OF CIVIL ENGINEER- 
ING, ILLINOIS INDUSTRIAL UNIVERSITY. 





[A correspondent in the News of June 11 asked 
for information in reference to the above subject. 
Below is an article written for a different purpose 
that may give him the information desired. } 

Parallels of latitude are small circies perpendicu- 
lar to the axis of the earth, and consequently cross 
all meridians at right angles. Since all engineer- 
ing instruments are mounted on vertical and hori- 
zonal axes, the line of sight will always lie in the 
plane of a great circle passing through the ob- 
server; and any instrumental line perpendicular to 
the meridian will converge on the equator. There- 
fore, to locate a parallel of latitude some correction 
or auxiliary measurement is necessary to deter- 
mine the parallel with reference to the great circle 
run. 
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This is a very important subject; but it does 
not receive the attention of engineers and authors 
of engineering books, that its impurtance demands. 
It is of frequent application in land surveying and 
is sometimes used in railroad surveying. Three 
methods are available for running parallels ; first, 
by compass—either solar or magnetic; second, by 
change of azimuth, and third, by offsets. 

1. By the Compass. This method depends upon 
the ability to determine the direction, at least ap- 
proximately, of the true meridian at each setting 
of the instrument, All lines run at any angle 
from the meridian, by courses taker at short 
intervals, as in ordinary compass surveying, par- 
take more or Jess, according to the angle with the 





meridian, of the curvature of the parallels of lati- 
tude. Since'in ordinary compass work the sights 
are always short a line run, with the magnetic 
compass at 90° with the meridians, approximates 
as closely to a parallel of latitude as the accuracy 
of the instrument is capable of doing. This is on 
the assumption that the direction of the line at 
each setting is obtained by reading the needle and 
not by taking back-sights. When the line is pro- 
longed by back-sights, the parallel is to be run by 
the second or third method, as will be hereafter 
explained. 

Solar Compass. The following is essentially the 
method given by Burt, the inventor of the solar 
compass, in his *‘ Key to the Solar Compass,” page 
55, which see: In the figure A B C is the parallel, 
A P, B Pand C P represent meridians equally dis- 
tant. E A is perpendicular to A P, and D F per- 
pendicular to B P. Then D FE is the convergence 
of the meridians for the distance A B. BA F= 
UDF E. Therefore, if we were to set our instru- 
ment at A and run a perpendicular to the meridian 
to F, and again set upat F'and measure the angle D 
F E, and set 14D F E off toward the pole, we would 
run a line from F parallel to BC. In practice, 
the distance B F is neglected. To be strictly cor- 


rect, we should go back to A and set off 1¢ DFE} 4 


from EA toward the pole. Hence Burt's rule: 
‘«Take half the difference between the back-sight 
and the fore-sight, and set it off on the side toward 
the pole.” By the term fore-sight is intended the 
perpendicular to the meridian. Notice that this 
requires equal distances between stations, but 
notice farther that the instrument may be set any 
number of times between A and B, provided the 
line is prolonged by back and fore-sights. 

This method was and is now extensively used on 


the United States Public Land Surveys. It is sim-| 


ple but is not accurate. It cannot be recommended 


perpendicular toward the pole is half the con- 
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for extreme accuracy on account of the many in- 
strumental errors of the solar compass. ‘‘ Lines 
run with a solar compass have been found 10’ 
wrong, as determined by a transit line.” 

2. By Change of Azimuth.—This method con- 
sists in computing the change of azimuth for the 
several distances that the instrument is moved. 
The formula for this correction may be deduced 
from spherical trigonometry, as follows : 

In fig. 20, AC and AB are meridians. CB is the 
great circle tangent to the parallel at B. Dis a 
point on the required parallel. The angle ABC = 
90°. The angle at C differs from a right angle by 
the convergency of the meridians. This difference 
= 9° —C =2 DBC. In the right angled spheri- 
cal triangle ABC we have 

cos. C = tan. a cot. c. 
cos. C = sin. (90° — C). 

The side a of the triangle is measured in linear 

units. Let k = this distance, then the number of 


seconds of arc in the side a = — , in which p 





Tr 
is the radius of curvature of the earth’s surface. 
c = 90° — Lat. and cot. c = tan. Lat. Making 
the substitutions in the formula 


sin. (90° — C) = tan. —*__.. tan. Lat. and 
pare 1 
sin, 1" (90° — C)" = tan. 1" __* __tan. Lat., 


are 1" 
but sin. 1” = tan. 1", hence 
(90° — Cy’ = __* _ tan, lat. 
are 1+ 
= the convergency of the meridians for 
the distance k. The amount to be set off from the 


vergency. Therefore the change of azimuth in 
secouds = - k __ tan. Lat. 


pare l 





If k is given in miles, the correction = 
26 —k tun. Lat. with sufficient accuracy. 

The same result may be obtained from the form- 
ula for difference of azimuth, as given on page 64. 

Practically, the method by change of azimuth is 
not very good, since the change is so small that it 
cannot be set off with the instrument, Usually 
when a parallel is required, it is in connection with 
a land survey, and if run by this method the in- 
strument will be compelled to wait while the men 
are setting the corners, ; 

8. By Offsets.—This method consists in starting 
perpendicular to the meridian and running on a 
great circle by back and fore-sights. Having run the 
great circle, it is only necessary to measure the 
proper offsets to the parallel. The advantage of this 


method is that the instrument can be manipulated | . 


to establish the next point while the corner post of 
the last one is being set. When the offsets be- 
come inconveniently long, the instrument can be 
moved to a point on the parallel and a new great 
circle run as before. The work should be checked 
by frequent observations for azimuth, every night 
if at all possible. 
To compute the offsets, apply the formula— 


sin. 15 (B—C) “+ 
tan. 14 (o>—c) = tan. Ka = to the tri- 
sin. 4¢ (B+C) 
angle ABC, Fig. 21. 


tan. 460-6) = (°*)" tan. 17 = (22) are 17 





as d being the offset DC. 
fy 


k 
tan. 146 a = 4 a" are, 1” = — 


2p 
sin. 1g (B—C) . 14 (B—C)’ sin. 1” = 


4¢ (90°—C)sin. 1” = — tan. Lat. as per the result 


2p 


of the previous | niethod. Making these substi- 


tutions in the first formula we have— 
k? 5 
d= —- tan, lat. 
2p 

















JULY BY, 128. 





The same formula may be obtained directly from 


the result of the last method thus— 


d= poh. DBC = ksin. 14 eanuageeny) = kein. 
tan. Lat. = ksin. 1” tan. Lat. = 


” 


pare, 2pare 1” 








= tan. Lat. Ifk be given in miles and d required 
p 
in feet, we have d= 0.6673 k* tan. Lat. Usually the 
points to be established will be at regular inter- 
vals, and therefore the offsets may be computed 
and tabulated. This is by far the best method. 

| Ta TS eet ate 


CORRESPONDENCE, 


POSITIONS OF ANGLE IRONS. 
Sr. Josepn, July 21, 1881. 
EpiIToR ENGINEERING NEws: 

In reference to an article in your journal, num- 
ber 28, July 9, 1881, about ** An Accident in Cin- 
cinnati,” I wish to ask the favor of answering a 
few questions through the columns of your paper 
if time and room allow. 

(1) Would it really strengthen the tank by putting 
the lower angle iron at the outs'd> instead of 
inside? 








(2) In what way would vertical bars add to the 
strength of the rings? : 

(3) Would a few rivets not driven home cause a 
tear in the sheets ? 

(4) Is half*inch steel plate safe enough to sustain 
the Pas of a water column, 40 ft. high and 
100 ft. in diameter, for any length of time’ 

Yours, etc., AN ENGINEER. 
ANSWER, 
No 2. They ould add to the strength of 

o. 2. w not * to bh 
the rings,” but would stiffen the structure. 

No. 3. might. 
No. 4. Yes, if of proper material properly put to- 
° ‘ . pe 


t will observe, by looking at 
ion, that the opinions expressed 
of the Cincinnati Commercial 









as morning dawned they succeeded in casting 
an iron pot The ae into 
an agreement with Abraham y to serve 
him and keep the secret. He was enticed by the 
offer of double wages to leave his master, but he 
continued faithful, and ‘from 1709 to 1822 the 
family of Thomas: were confidential and much 
valued to the descendants of Abraham 


in 
fe 


7 mold of 
with air-holes, 
process was practiced ‘and kept secret at 

















JuLy 30, 1881 





COLUMNS.* 





The familiar form of Gordon’s formula (fre- 
ou. improperly called Rankine’s) is the 


po, Sa. Uébiinaas icv sovbaspa Ue Lcdabeiin eld @) 
eee 
In which, P = resistance of the column; 
Seen te a ) 
= tensity (com- 
ve are inch; 
pressi 6 8 ot a 
r= us gyration of cross-sec- 
tion in same unit as /; 


@ = an empirical coefficient. 

Neither f nor a can be considered constant, but 
both must vary with different circumstances of 
material, manufacture, length, condition of ends, 
etc.; a, also, is a function of the coefficient of elas- 
ticity, a very variable quantity. Both these quan- 
tities, therefore. must be determined by ex- 
periment. 


P 
ae = p =mean intensity of stress; let a = a, 


and Jet ¢ =". Eq. (1) may then be changed to the 
r 
following form, if f = y: 
y 


Piles Cee S Soh es we CORSE Sees ee et seeesDeseHeves (2) 
As is well known, for round or free end columns 

« will take the place of 4a, and of 1.8a for colum 

with one end round and one end flat. 
a (2) there are two unknown ties, y 


a. If pis determined ex; for two 
columns having very different values of ¢, the two 
following equations may be written: 

SEP 1508 RR RE Si ( 
Sate ateselsemanervencepcicsicenst & 
By the simple elimination of y : 
os, Ure canes fio) Seon see Bates 7s ae 
* = ot pf —o” pt ” 
Either of (3) or (4) will then give y. In 
sdeetbed ccoetiocael results {or teonition in Eq. 


(5), care should be taken to make the difference 
”’— p’) and (¢’ — ¢”’) as large, numerically, as pos- 
expe 


to 
experiments are not too many and But the 
alitniuates errors of ob- 
servation. only, or those which, in long series of 
y reMpogres Nail onan Bhcaenpabedliye sallaplie spel 
direction, and not extraneous errors of an acciden- 


columns 
the aid of Eqs. and The column 
“p Wen dickiok br 2. The degree of 
confidence to be attached, therefore, to the values 
az and y can be determined at a glance. The 
‘hcl oo results 
umns ‘*‘ oT ” ba 
api reacnay Agencies ye Sos Sea fees ses Bes 
large for swelled keystone columns, a 
too small for straight open columns of the same 
kind. It was desired to make the same set of 
values for 2 and y cover as many columns as pos- 
sible, If greater accuracy is desired 2 may remain 
the same and y be taken at: 
9.00.69 pounds for eveled columns and 
" all results in concise formule, there 
may : 
KEYSTONE COLUMNS. 
Flat ends swelled..........0..-sseceeseeee p=— 20000 





NOTE ON GORDON’S FORMULA FOR LONG, _ 
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Burr’s TaBLe To Note on Gorpon’s Forwvuia ror Lone CoLuMns. 
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COMPRESSED GUN COTTON. 


BY M, EISSLER. 








Through the systematic study of Abel, an emi- 
nent chemist, this material has now obtained quite 
a position in England, as by means of his analyti- 
cal and synthetical researches he has found the 
causes of the instability observed m that substance, 
and has t its occasional liability to undergo 
spontaneous combustion to the presence of minute 
quantities of foreign substances of comparatively 
unstabe character produced by the action of nitric 
acid upon resinous or fatty substances retained by 
the cotton fibers, 


Some parts of his mode of manufacture may be 


considered comparatively safe, as he carries it on 
with the material in a wet, therefore . unin- 
flammable state. His mode of converting it into 
a minute state of division is the main improvement 
which he introduced, as it allows of a more perfect 
cleansing, and its conversion into highly 
compressed masses is the main feature of his 
mec cal modifications ; otherwise, he admits, 
one has only to follow Von Lenk’s plan, and ad- 
here to his rules. , 

The process of manufacture, as pursued by 
Prentice & Co. or the Liverpool Cotton Company, 
is as follows: 

Clean cotton, picked as free as possible from 
foreign matter, is brought into a uniform an 
open condition, by being passed through a carding 


engine. 

The rolls thus obtained are dried in a triple cylin- 
der, by means of a steam jacket. 

When completly dried it is placed in large tins 
and carefully covered. 

After standing in these till quite cold, the cot- 
ton is weighed out in quantities of one pound each, 
and carried by a boy to the dipping vessel. Here 
each pan is be Boater about twelve gallons of 
a mixture of three volumes of sulphuric acid, 1.84 
specific gravity, and one volume of the strongest 
nitric acid, the whole being kept cool during the 
action by currents of 
around the vessel, 

In this mixture the cotton is dipped, and after it 
has been in about three minutes the workman lifts 
it on toa grating, just above the acids. Then. 
with a movable ~— he aoe > ueezes ls peat 
roughl oe tretains a ten es its 
wei fo the liquid. 

us saturated with the acids, it is allowed to 
remain in well-covered earthenware pots for 
twenty-four hours, the pots during this time 
standing in a shallow trough containing water to 
keep down the temperature, sufficient acid being 
added to cover the cotton. The chemical change 
in the cotton is now complete, and the further 
processes are for washing and pressing. 

First, the large excess of acid is driven off by a 
ee machine, and the waste acid is caught 
by a jacket surrounding the revolving portion of 
the machine, and in a receiver. These 
machines are on the principle of the wringing 
machines employed by laundries to dry clothes 


(whizzer). 
On leaving the centrifu machine the gun 
cotton has to be washed. is operation also re- 


quires great care, because the acids which the 
cotton yet retains would give rise toa considerable 
corre of heat if mixed slowly with water. 
At suc 

would be decom , or “fired,” as it is tech- 
nically called. erefore it has to be brought at 
once in contact with a large body of water. 

To perfect the washing, the cotton is subjected 
to the action of water for one, two, or three weeks, 
and afterward boiled in large vats by the injection 
of steam. By this latter operation the less stable 
compounds are destroyed and extracted, and the 
partied gun cotton is transferred to the heating 
tanks. 

This is a simple contrivance for converting the 

cotton into pulp. It isa machine similar to 
the one used in paper mills and called Hollander. 

The pulp is now removed from the tank toa 
poacher, where it is agitated with a large quantity 
of water by a wheel, and here it has to be washed 
till it answers the heat test, which the chemist 


now applies. : ’ 

When his report is favorable, the pulp is trans- 
ferred to a vat and mixed with a quantity of 
caustic 

The further sonoma of a the water 
and molding the pulp into cartridges or other 
shapes is perform by hydraulic pressure or 
other i os which oP ~ 

i arranged, great credit is due 
Sateen for the nice and elaborate 


machinery 
they have adopted for the treatment of their 
products. 


«water, which circulate: 


an increased temperature the gun cctton | 


Tee Ma See” eee ee, 
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| Where the i are made under light 
| Sried tn chasebene tis 

| dried in chambers heated wii 

ea. L cotton is 
'mixed with oxidizing salts, these are mixed in 
regular gunpowder incorporating mills, of light 
| but very Sage ere e 

| The great erence between the ae of 
_manufacture described above and that of Von Lenk 
consists in the introduction of the pulping opera- 
| tion devised by Abel. This improvement its 
|of very searching purification, and also of more 
' reliable testing, and of thésubsequent compression. 


i 


PROPERTIES. 
|. Before it has been reduced to pulp, gun cotton 
| has the same a rance as the or fiber, but 


is gatas to the touch ; it has neither taste nor 
| smel 

| It is insoluble in water, ether or alcohol. Dilute 
| acids and alkalies have no action upon it, but a 
| lower substitution product is formed by the action 
. of nitric acid of the specific gravity, 1.45. 

Strong sulphuric acid dencives it with difficulty. 

Caustic potash dissolves it. 
| Much uncertainty prevailed for along time as 

to whether gun cotton was liable to spontaneous 
combustion or net. As I haveshown in my former 
articles, it had been used in Austria for twelve 
years, where it underwent the severest tests, and 
was held by the best authorities to be'perfectly safe, 
but it was at lastrejected on account of its insta- 
bility, and algo that other governments abandoned 
it after experimenting with it extensively. Prof. 
Abel, in his valuable researches, ascribes the rea- 
son of its decomposition to be mainly due to im- 
purity, generally resulting in the process of manu- 
facture, from the action of the acids on resinous 
matter in the imperfectly washed cotton, and cer- 
| tainly the experience of the last few years speaks 
in favor of his theory, as no accidents. from that 
score are on hand. . 

It is only in late years that the true cause of 
chemical instability, which belongs to the whole 
class of nitrated organic compounds, has been 
clearly defined, it being the life question of our 
modern high explosives. 

After their nitration a certain portion of acid— 
sulphuric, nitric and ~-hyponitric—always- adheres 
to those compounds, more or less, according to 
their form and structure. From aliquid explosive 
substance like ni ycerine, the acids are easil 
washed out by ch ‘it. with whter Gekcgna 
then with alkaline solution. But a granular, 
flocky, or fibrous material, like cotton, retains the 
acids with far greater tenacity, es the 
nitrous and hyponitric acids, which every ni! 

0 ic compound hasastrong tendency to retair. 

t is quite clear that if there is byponitric acid 

mt, that highly corrosive material, which at- 

ks almost every organic compound, even at the 

ordin temperature, must be removed; if not, 

it will slowly but surely lead to an incipient decom- 

| position, which, acting on a_nitra substance, 

sets fags portions of dioxide of nitrogen or hyponi- 
tric acid. : 

From nitro-glycerine the, corrosive acid is washed 
out with the utmust facility, and from the moment 
when the importance of that on 
fully appreciated it has never m neglected. 
Hence the chemical stability exhibited by dyna- 
mite under all conditions of climate. 

Although nitro-glycerine has exhibited, upon 
the whole, greater chemical stability than gun 


cotton, yet it acquires that superiority only after 


being thoroughly _ from acid at the 
When it contains free 
stored at all in hot w , ead er ee 
course of its a = a 

iven rise to a decomposition, ending with explo- 
ion and loss of life. e insta of the crude 
article contrasts so strongly with | stability of 
the pure nitro-glycerine in dynamite as to ove 
every trace of doubt regaritng the deco ng 
influences of the adhering acids. 


FUMES. 
Among the most grievous complaints of miners 
about modern explosives is s nature of 
the fumes emitted, which exposes them to most 
serious mrtg sr 0 +a i 

The products o' explosion of gun 
cotton Sifter from those of nytro-glycerine, as = 
cotton lacks 24.24 parts of ee 100 for 
complete conversion of its into carbonic 
acid, consequently we have the following to be the 


percentage composition of the gases : 
Carbonic OF1de.........005 20s ceceresccecsoesse 
post RPE UE prac ee MRE 19.11 
WHOTO GG. oon bac cbs tasecsccvesccccusesccecuias ° 
Nitric oxide nae ee NER a ATTN 8: 
AGQNOURS VEPOED......<sccacecsesscsceccesas stes SQ 
WOOO nis sescncas escdbe sesdwesteuancec bees 98.15 


hyponitric acid it cannot be | 
the 
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The large amount of carbonic oxide is very del- 
eterious and even dangerous when pure gun cot- 
Can S Seeneeee 8 Sante eenes, 

It is very clear to m ind why English manu- 

Its (saltpeter nitrate F tenytal ate tae 
8a 5 0 wi gun 9 
as the oxygen contained in the salts effects a more 
complete combustion, rendering the resulting gases 
less obnoxious than those resulting from pure gun 


GUN COTTON IN MINING OPERATIONS. 


In the compressed form cotton is susceptible, 
like nitro-glycerine and > 9 preparations, of ex- 
plosion the agency of an initiative deton- 
ation (cap). pressed gun cotton may therefore 


be applied with the same facility as dynamite and 
analogous substances in all mining and i 
work. Ona whole the mixture of gun cotton an 
salts is not as sensitive to concussion as dynamite, 


consequently an extra stro’ is to 
detonate it. As the > nittuhed uct of 
cellulose (trinitro) demands 24.24 parts of 


oxygen for the conversion into carbonic acid of the 
carbon in 100 parts, it is evident that the most ex- 
plosive gun cotton producible must be inferior in 
explosive power to nitro-glycerine, which contains 
a very t excess of — Some authorities 
claim , in spite of its high state of compression 
to which English manufacturers have brought it, 
its strength is much less than dynamite. 

Here, also, it isclear why the English manufac- 
turers have adopted the use of an admixture of 
oxidizing salts, as stated before ; but the question 
will present itself : Is not the quickness of the ex- 
plosion less rapid through this admixture than of 
glycerine or dynami ebes ad pesaioeay 

or te com van 
with those substances. Some careful : 
parative experiments made b: 
engineer corps, at Graudentz, with Nobel’s dyna- 
mite and Abel’s compressed gun cotton ( at 
the English government works), demonstrated 
that dynamite produced greater local 


“The plat ects than on cotton. 
The ic condition dynamite and similar 
preparations gives them an advantag 


e over the 


rigid, « gun cotton in blasting opera- 
tions, as powders may be inooreed more 
readil rar and uneven bore-holes, and 


may | application of prunes, thor- 
oughly to fill the part charged. ery miner is 
aware of the importance of hort | his charge well 
home in the bottom of his hole, filling the whole 
cavity. > can only be accomplished with 


a — powder. 
increased effect bat bag this a = 
appl explosives is far greater than 
seeraih tehiovel. 
Volume for volume, it is impossible to put the 
same weight in a bore-hole for a certain oe 


Gybaniite, aay ous inch Glameter and four inch 
say one in ‘our es 
long, and one 


é cartridges of compressed cotton are rigid, 
stiff, and every miner knows there shold be no air 
chamber round the charge, for the which 


ignited in the air it burns rapidly aw 
any ere a the takes 
a closed chamber, uced 
righ. gre phempedl “rengene 


mite that it does , and therefore 

no tha’ out, which is ted in cold cli- 
w » 
One’ greet made me k coping qualities. 


ee en . in wet bore-holes. 

with the same as in dry holes, and although 

compressed gun ae 10 per 
— <P 














Juny 30, 1881. 





ont ee we of Sai or can ito te 
requires a very strong ex ora r to! 
_* om for work r water | 


; the of ucin cotton must 
ones Souk. oF 0 per coe h : hen dynamite; 
‘ore, when the question of competition arises, | 
the latter has the advantage. © 


In the last six or seven years there have been | 
brought forward in England (since Abel perfected 
his of reducing gun cotton to a fine state) 


of division and compressing it) several special | 


b 


reparations of cotton, for which peculiar | 
a are claimed by their advocates. One of those | 


manufactured by the Gun Cotton | 

pany, is a mixture of finély divided gun cotton 

and saltpeter. Another, the’Tonite Company, at 
Faversham, mixes gun cotton with nitrate of 
baryta. Which of these is the best, practical expe- 
rience alone can form the estimate.—Mining and 





| 
| 
CAST-IRON FLAT-AEADS. | 


| 





On June 1 last one of the three steam boilers 
used Messrs. Gaffney & Co.. Philadelphia, 
burst, 
of others. 


the American Machinist of July | 
28 we take the principal points in regard to the | 
construction of the toiler and the appearance of, 
the s after the accident. 
front boiler-head was shattered into four | 
pieces, the line of fracture passing through the | 
man-hole opening radially, and circumferentially | 
through eet of the head adjacent to where | 
the metal been reinforced by the thickening | 
up of the flange near its rim. The force of the ex- | 
ovo destroyed the setting and projected the| 
er in almust a direct line a aeaaet of 
some 500 feet. The exploded boiler was of the 
= cylinder construction, 3 ft. diameter by 
ft. long, shell of full quarter-inch iron, plainly 
— in many places ‘Best Flange,” T. 8., 
50,000 pounds. e heads were flat cast iron 17% 
in. thick, filleted at flange. The man-hole in front 





head was 11 by 15 in., ed by a boss sur- 
rounding it 13 in. wide by 2'4 in. thick. The 
jut entered nozzle in front head, which 


also served as a aoe The boiler agi for 
a working pressure of 80 pounds steam, a aced 
in brick setting alongside of Nos. 1 and 2 boilers 
by the same builders. eres M 
Philadelphia Record of the 14th inst. 
we take the following: “A remarkable i 


* 


From the 
experi- 


ment, which is likely to create considerable dis- 
cussion in the engineering world, was made at | 
Frankford ey It was an endeavor on the 
part of a firm boilermakers to refute the 
theories advanced a recent coroner’s jury, 
which was com of picked experts. The 
firm in question, Messrs. Sidebotham & Powell, 
were the builders of the boiler which ex- 





works of Gaffney & Co., in Kensington. in t 

early part of June, The boiler had been placed in | 
,» new from the workshop, less than a 

month before, and had been passed as 


Read of the bs 


yout, but beyond this the boiler did not ex- 


ing three persons and injuring a number | leak 
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bit any symptoms of 
began to 


i a strain. At 130 pounds 
the wate th mall 


hole in the head, above the man- 
hole, pga 8 that the head was sli ~_s 
defective. e was then 


while Inspector Overn affixed a contrivance 
to the rear end for the purpose of measuring the 
extent of expansion. Pressure was — applied 
until the gauge marked 140 pounds, then 160, 180, 
and 200. At this amount of pressure the seams on 
the side of the boiler began to weaken, and from 
one spot a — of water as fine as steam was dis- 
charged. t 250 pounds this had increased to a 
good-sized squirt, and at 350 the water was issuing 
with such force as to be thrown four feet away. 
Still the heads remained intact. At 400 pounds 
half a dozen similar fissures appea in a 
close row in the same seam. e pressure 
was then ually increased to 425 pounds, 
and the lookerson were inning to won- 
der whether the boiler would hold out for- 
ever, when a sudden crack was heard in the front 
head and the water commenced to run down from 
a fissure extending half way across the head. The 


gauge showed tht the boiler had given out at a | 


pressure of 450 pounds, and a subsequent examina- 
tion showed that the break had commenced at the 
y sand-hule before mentioned. Had it not 


been for this defect the head wouid probably have | 


stood an additional 50 pounds pressure before giv- 
ing way. The measurements taken by Inspector 
Overn showed that the rear head had expanded 
1-16th of an inch at 200 pounds and 3-16th at the 
time of the break. 
** Several weeks ago, when the Hartford Com- 
y decided not to pass any boilers with flat cast- 
iron heads over 32 inchés in diameter, City In- 
tor Overn addressed a communication to City 
licitor West, asking what authority, if any, the 
Inspector could exercise in the same direction, 
also requesting advice as to how he should 
govern himself in passing upon steam boilers. In 
reply, the Ne Solicitor says that the questions 
are more fi for a mechanical expert than for a 
lawyer, but that legally he would advise the In- 
spector when in his —— a boiler is safe to 
approve it and give a certi , without regard to 
its mode of construction or the material used. Mr. 
Overn has consequently decided to adhere to his 
usual practice of, passing all boilers with the ob- 
noxious heads if they have safely withstood the 
cold water test.” 


Ci 


Ne Oem 


AN EXHIBITION OF ELECTRICITY. 

The Paris International Exhibition of Electricity 
will be opened on the ist of August. Thanks to 
_ energetic activity of the Commissaire General 
Minister of Posts and Telegraphs, M. Cochery, all 
will be ready at the appointéd date to receive in 
the Palais de l'Industrie the muchines, instru- 
ments 


’ 


— display of modern industry. The —— 
rom every country are so important that 
ace, which was built for the universal exhi- 


perfect in| bition of 1855, will be hardly sufficient to contain 
every particular by the inspectors of the Hartford | all the exhibits. The exhibition will be 
Company. The jury, however, ascribed the ex- | and night, 

improper use of cast-iron in the flat-| kinds of 
boiler, and the inspectors who certified | 11 p,m. The motive power will be supplied b 


open day | 


to its safety were severely . The builders, | powerful steam. in the south 
instead airing their opinions in t, de-|lery. The western end of the palace is allotted to 
termined to demonstrate that ca flat-| t h, and the eastern to the foreign ex- 
heads were as safe as could be demanded|hibitors. The 


ev advantages and deficits of 
helenae yrsc ne tem tare , for the z 

jecting it to ydrostatic test un- to arrange his the most ad-. 
til it burst, the tention being to secertain how | vantageous manner. 
much pressure would be required to break a flat burners for street lighting and of 
cast-iron head. The boiler, which was completed 


French section will be lighted by a 


were epecial system, the foreign one by the English, | 
fact | American, Belgian or any other foreign 
covered | many of which have not Sone tried in 


ps and burners, thereby 


sifording an excellent occasion for comparing the has already been conceded 


gpred sey of electric | ment, and there will 
bitor will be at | beginning the work 
in | Crry or Mexico, 


of erful 
epednede shaed joupa tor doeneetie use, and it will 
therefore be 


ess, | 





| table, 


Berger, and to the support afforded by the | 


and models which the electricians of the | lectric railway, 
ploded with such disastrous results, at the dye | whole world intend to exhibit at this great scien-_ 


floods of light being thrown out by all ®” 
Prckcit nats Eels Sleserie' noes" Goa 


a 

ager Eo ele pea eed between the Cen 
| city council 

| the Mexican 


very to compare the steadiness, the works on the brid 
of the light. and practical value President denies that 
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be lit by the Soleil lamps, and contain paintings 
and objects of art. Room 2 will be devoted to 
the applications of electric light to stage scenery 
astage being erected therein where the Werder- 
mann system will be used. Room A, at the land- 
ing of the monumental staircase, will be trans- 
formed into a saloon for the president of the re- 
public; it will be lit by Regnier lamps. Rooms 3 
and 4 will be arranged as an apartment. with bed- 
rooms, drawing-room, dining-room, billiard-room, 
lib . hall, kitchen, etc., and be lit by Jamin 
and Werdermann lamps. This apartment will 
contain all known applications of electricity to do- 
mestic use, from the safe, protected by electric 
bells, to electric piano and electric marking boards 
for billiards. Rooms 5 and 6 will contain the es- 

ially scientific portions of the exhibition. Room 
B wilt be lit by the Jablochkoff system. 

Further on the rooms 7 and 8 will not fail to 
afford great attraction. They will be transformed 
into six small boudoirs, well isolated from outside 

‘noise by special partitions, and visitors will there 
listen to the pieces of the Comédie Francaise and 
| Opera lene in telephonic communication with 
| the Palais de l'Industrie. A series of telephones 
will enable several persons to listen at the same 
|time to the music of the Opéra or to Moliére’s 
verses. Two boudoirs will serve for the Comédie 
| Francaise and four for the Opéra. This extraor- 
\dinary exhibition is organized by the Société 
Genérale des Téléphones, in the name of M. 
Ader, the inventor of the apparatus now in 
use, and of B et, its constructor. Room 9 
will be devo to electrotherapy. Room 10, lit 
by MM. Sautter, Lemonnier & Co., will contain 
fire alarms, level indicators, etc. Room 11 will be 
jdevoted to photography; M. Liebert will there 
| photograph visitors by electric light. Room i2 
| will be especially assigned to the Gramme electric 
machine, etc. The instruments of precision, coils, 
vanometers, will be arranged in room 13, lit 
y Siemens. Rooms 14, 15 and 16 will contain 
| every instrument connected with electric teleg- 
raphy. Room G, in the middle of the palace, 
will contain the exhibition of the Sociétié Gen- 
| érale des Téléphones, and be lit by Heran Maxime 
jlamps and by Jasper de Liege, Anatole Gerard 
and Thomassi burners. The different models 
of electric batteries will occnpy room 17. A 
retrospective exhibition will be organized in room 
18, e College de France will send Ampere’s 
and the Conservatorie des Artes et Metiers 
|the ancient machine constructed by Armstrong. 
Clocks and watches will occupy room 20, lit by 
Gibb’s system. A reading-room and bibliographic 
exhibition will occupy rooms 19 and 21. lit by the 
Lontin and Daft systems. Lectures.will be deliv- 
ered in room D, lit by MM. Swan and Brush; and 
| finally rooms 23 and 24 will contain Mr. Edison's 
| wonderful inventions, including the much-spoken- 
o? electric lamp, which is said to reduce the others 
to the power of i candles. The southern 
gallery of the first story will contain a small 
similar to the model proposed to 
replace the postal pneumatic tubes now in use. 
From place to place telephonic boxes will enable 
subscribers to the te onic company to com- 
municate with every partof Paris. A Siemens 
raitway will be constructed from the Place de la 
Concorde to the east gate of the palace, affording 
propriate mode of conveyance to enter this 
w rful electrical domain, which will remain 
open from the ist of August to the end of No- 
vember.—Galignani’s Messenger. 


MEXICAN ITEMS. 








Crry or MEXICO, July 27.—The State of Chihua- 


| hua,on the Texas and New Mexico border, has 


granted to the Central Construction Company per- 
mission to erect a railroad bridge over the Rio 
Grande at El Paso Del Norte. A similar privilege 
the Mexican Govern- 
probably be no great delay in 
of construction. 
July 26.—The difficulty having 
tral Rail and 
and the inhabitants of Paso del Norte, 
Government gave orders to continue 
of the Rio Bravo. ~The 


of system ' London to mak ous ate Ene ia red 
; make arrangemen Z . 

A monumental in the middle of | holders. The ment will not make, for t 
hall will lead to the first story, under which : ee oe 











’ the State of New York, having expressly author- 
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rights and powers, with a subsidy in aid of the 


construction and operation of a railroad and _tel- 
egraph and branches within the republic, and the 
contract provided that said rights and powers 
could be transferred to one or more compa- 
nies which might be organized for that dae 
The International Railway Improvement Company 
does not contemplate the permanent maintenance 
and operation of a railroad and telegraph, as by 
tle contract required, bu’ only the construction of 
the same for otner companies or individuals; and 


ized the incorporation of companies for the per- 
manent maintenance of railroads and telegraphs 
beyond the limits of the United Stutes, Jay 
Gould, Rusself Sage, Sidney Dillon, Norvin Green, 
John F. Dillon, Thomas T. Eckert, M. Dodge, of 
New York ; UlyssesS. Grant and Francis de Gress, 
of the City of Mexico, with others, have formed 
the above-named company. The company is to 
continue for a period of 99 years from date. The 
road is to begin at a point on the Rio Grande be- 
tween Laredo and Reynosa, continuing south be- 
tween longitude 1° west and 2° east of the merid- 
ian of Mexico, touching at San Fernando and 
Santander, joining with a branch road from 
thence to Ciudad Victoria, to be extended as 
far as San Luis Potosi; also, branches to Mata- 
moras and the bar of Jesus Maria. In case this 
port shoul be opened to coasting and foreign 
trade, the trunk line shall continue from Santan- 
der Jimenez to the City of Mexico, by the most con- 
venient ascent to the tablelands, and may con- 
tinue from there to a point on the Pacific coast 
situated between the meridians 0° and 6° west 
1 ngitude of the capital of the republic, The main 
line may divide or branch off before its ascent to 
the table-lands, passing by Papontha and Mizantia, 
with its terminus in Vera Cruz, with branch 
reads ty Soto La Marina, Tampico, Tuxpan, and 
Feeoluthuar Nautla. The amount of capital stock 
is based at $25,000,000, divided into 250,000 shares 
of $100 each, The above-named persons are to 
act as a board of directors, Jay Gould takes 
100 shares; Sidney Dillon, 100; Russell Sage, 
100; Thomas F. Dillon, 100; Amos L. Hopkins, 
100; Thomas T. Eckert, 100; Norvin Green, 100; 
Thomas W. Pearsall, 100; Gen. U.S. Grant, 100, 
and Francis De Gress, 100, 








FOREIGN INTELLIGENCE. 

M. Prodhomme manufactures a nitro-glycerine, 
which he calls pyronitrine, by having certain 
chemical products react on each other, the re- 
sidium of which form a part of the elements of 


common black powder. The nitro-glycerine formed | Brethers 


by by the reaction does not remain in a free state 
in this compound, but combines with the other 
elements. The bodies used are the following : 

1. A nitrate, which may be ordinary saltpeter 
or nitrate of soda, or of baryta, lime, etc.; or, a 
mixture of these. 

2, An organic matter such as tan, cellulose, saw- 
dust, which are to form with the nitric acid of the 
nitrate the constituent elements of nitro-glycerine. 
The reaction of these bodies is formed by a small 
quantity of sulphuric acid, which can be obtained 
trom any soluble sulphate, as that of lime, soda, 
etc, 

Mr. Lewin manufactures under the name’ of 
petralithe, an explosive material from the follow- 
ing mixture : Nitro-glycerine, 60 parts; azotate of 
potassium, soda or ammonia, 16 parts ; cetoceum, 
1 part ; carbonate of lime, 1 part ; lignine, 6 parts ; 
charcoal, white moss (sphagnum), animal black, 
16 parts. 


GENERAL INTELLIGENCE. 


2° We solicit and are always pleased to publish in these 
columns any items of interest that may be furnished us. 





‘GAS AND WATER. 


The Winnipeg (Canada) Water-Works Company in- 
vites tenders for construction bonds to the amount of 
$30,000. 

The water commissioners “ —— ——— a, ne 
appointed an inspector whose duty it wi preven 
a by water takers. The daily consumption during 
the year averaged 1,250,000 gallons. 

Parkersburg, W. Va., is getting ready to have water- 
works. A company has been i with a capital 
of $125,000, to give the city 5C Petitons miles of 
2 reservoirs, capacity 114 million ms, on a 
feet above city, 2 1-million gallon pumping for 
a yearly rent of $5,000, Frank Schefold, of New Al- 
bany, Ind., is consulting engineer. 

The plans and specifications of the dams and water- 
pipes for the additional water supply for the 
ef Danbury. Conn., will soon a to receive 
from eontractors. The engineer, B. H. Hull, of Bridge- 
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ENGINEERING NEWS. Jory 30, 1881. 
tue, Sita ples: tour tae BO fat tae unique poe oe weeds its track in 


pe 
800 feet long. 


Here is a conundrum for American Sr. 


ing i 
don and Ghent are the lighted cities in the 
world, rating at from 12 to 13 ; next come 
rdam, Ber! at 16; Bordeaux, 
no the twenties 


Antwerp and Rouen, at 16 or 17; up i 
we find Lyons and Marseilles ; 

be where coal Spe dana a to be 
with one tremendous jump, coming to a coun which 
i founded on coal, up, goes rate into the. highest 
a ie like es 7 ‘ek. f seh 8 
cago, 43, and so on, like Ten 's u 
atten London at $5 per tom, and in fe 
phia at $4 per ton, an price of precisely three 
times as much in the latter cit ane toot. This fe one 
of the minor taxes by which -working Americans 
keep up bosses and rings.— New York Tribune. 
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ELECTRICITY. 


Arrangements are now being make for giving Akron, 
Ohio, more electric light. 


The United States Underground Telegraph Com 

has laid an experimental series of 72 wre exteniiag 
from the headquarters of the Fire 
Mercer street, this city, to Police Hi in 
Mulberry street. The wires are laid in long wooden 
boxes covered with a preparation of silica and other 
substances designed to. exclude dampness and secure 
perfect insulation. It is said that if the present experi- 
ment is successful the system will be extended so as to 


= the police stations, engine-houses and fire-alarm 
xes, 


A Chicago dispatch says: The Messrs. Crane Broth- 
ers, of this city, have just now on hand a job which 
promises to put the ting of cities by electricity to a 

ltest. Itis construction of a series of tubu- 


“é 
f 
5 


F 


jar towers, from 100 to 150 feet in height, composed 
material similar to common gas-piping, and which, it is 
claimed, can be raised withwut guys to the ay of 300 
eet, in so substantial a shape as to capa- 
ble of withstanding the wind-storm that ever 
blew. On the of the tower is placed electric 
light. This tu tower is the invention of Mr. J. M. 
Adams, of Elgin. Hesays he has already tested the 
capacity of his tower to resist storms, having erected a 
big windmill upon one. The wind 

to pieces in a_ recent hurricane, but the 
tower remained unburt—a _ veritable tower of 
strength. senatt the — e ee 
ragged regiment, it presents no mark té enemy. 
company has already been formed, under the name of 
the “ Elgin Tubular Tower Seen and articles of 
incorporation have been — or. The city of 
Aurora has contracted with m for six towers, to be 
erected in that town as soon as they are pleted, 
which will probably be before September. The Crane 
are at work pon them, and when finished 
Aurora will have a oe to enjoy a new sensa- 
tion. Should the towers turn out a success, 
they will very — come in i 
cities—that is if the Brash light pans out well. 


BRIDGES. 

The bridge spanning Barnegat Bay trom Sheepshead 
Point has been com’ , and the Long Branch & 
Philadelphia Railroad will begin to communicate with 
the sea on the 25th inst; The is one mile and 
three-eighths long, withta draw- 240 feet. 

Next week the contractors will begin to ship stone 
from Bedford, Ind., to New Albany, to be in the 
piers upon which the new railroad bridge at that point 
over the Ohio River are to rest. It seems that the Jef- 
fersonville bridge pro has dissolved into thin air. 
At a meeting of the council of that city Tuesday night, 
the bonds for $250,000 heretofore issued to the Jeffer- 
sonville and Louisville y and ‘placed in 
the hands of a trustee, 'y, were, under the 
provisions of the ordinance, ordered returned to the 
finance committee of the council, to be by them de- 
stroyed. The New Albany bridge killed the Jefferson- 
ville project. 

A dispatch from Canada says there are five bridges 
between Ingersoll and St. Thomas on the Credit Valley, 
and of ee ee ae tee The oe 

ile bridge, long high, over - 
folds? Creek, and another of similar dimensions is feck 
ted at Pine Creek. The structure spanning Kettle Creek 
at Belmont is of substantial work 


Tomacote Creek, near McTaggart’s farm, is 
a trestle bridge 60 feet long and 20 feet in 
most extensive bridge upon the line is the one in course 
of erection at Salt Creek, the construction of which 
is rendered more difficult from the nature of the high 
aime ane Mise deublesicck trestle 
to a length of feet. tisa trestle 
structure on piles, the average height being 40 feet 
oe 
RAILROADS. 

Sareveport, La., July 27.—The track of the New 
Orleans Pacifi Cee ee art cae 
miles south of this place, the laying is progressing 
at the rate of over a mile a day. 


The Chicago, Burlington & Quincy has introduced a 


distance 
ie the Atchison, Eogeks & Bapte Be, sen is bei 
shortl 


roads are coming to the of 4ft. 8 is 

The Great Western railroad, of England, “hitherto 

of broad gauge, 7 ft., will in a few weeks cut is down to 
Ls in. Canadian roads 


completed south of Antonio. 
The Chicago & Com 
has let the contract for ae eer ee Names pore | 
Peter line from y miles westward 


over 400,000 feet of lumber. Five 
be used in the foundation of the trestle. 
The track of the Atlantic & Pacific is now laid for a 
of 200 miles west of the point of junction with 


west of will be 2,000 feet long and will contain 
piles will 


saoted ant toe maneeat wal begin 
n 

San Francisco east , as well we from San Dicer 

On Monday the engineers of the Atlantic Pacific Rail- 

road line forwarded to Washington a certificate of 200 
a dae eae eae 000,000 soak $5,250,000 in 

amoun income 

isted cn the Stock Exchange, probably 


per day. mf is inti- 
work 


i 


bonds will be 1 
next week. 


4 ft. 8 The 


are prepa 
the same, and it is probable that in a few years all rail- 
ae eee eee The toward 


a manufacturing city. 

New York State Engineer and Surveyor Seymour 
the proposals for dred ee 

Sand Shodie Sanh ovagen ttn “cotcemn ie cay 

and Troy. The following bids were received : 


E. M. per cubic yard... ............. ened enh 39% cents. 
John M. ell, per cubic yard.................... 85 cents. 
| F Seon aeeis aes Siw ntnd GRATE 23 


cents. 
The contract was awarded to P. W. Myers at 23 cents 
per cubic yard. 


A from Oh : 
wai lore pi Sila he 
the Main conduit for the mill-race, because. 


Gt was conldared too great even a, the figures made 
PE eee 
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